Density and microviscosity studies of palm oil/water emulsions.
Electron paramagnetic resonance (EPR) and densitometry were used to measure the temperature- and rate-dependent formation of fat crystals in emulsion droplets in hardened palm kernel oil in water emulsions. The solid fat content in emulsions can be critical for the functionality of the emulsions in a wide variety of applications. Therefore, new and accessible methods are needed to monitor solid fat content in order to control the functional properties of these emulsions. EPR measurements showed that the microviscosity within the oil droplets could be measured as a function of temperature and that the storage temperature below the main fat melting point is crucial for an increase in the microviscosity, due to fat solidification. The microviscosity of the oil droplets could be an important parameter for defining functional performance (e.g., rheology and partial coalescence). Density measurements provided a simple and accurate method for monitoring changes in phase state of the oil. The phase behavior agreed well with the EPR results, demonstrating that accurate density measurements could prove to be a valuable tool for monitoring fat crystallization processes.